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Comparison of health-related quality of life and exercise capacity according to stages in patients with non-small cell lung cancer INTRODUCTION Recently, lung cancer is one of the most serious diseases known as the second cause of death after cardiovascular disease in the world (1) . Non-small cell lung cancer (NSCLC) comprises approximately 85% of the total lung cancers (2) . Surgery, chemotherapy and/or radiotherapy are planned for treatment of NSCIC according to stages (3) . Associated with disease and/or the treatments in lung cancer survivors, serious side effects occur and changes in their functional capacity and health related quality of life (HRQL) appear (4) . Most of the lung cancer patients complain about symptoms which restrict their daily living activities such as dyspnea, fatigue, pain, cough, loss of appetite, and weight loss. In addition to these symptoms, stage of lung cancer, cell type, severity of disease and treatment side effects have destructive effects on the patients' exercise capacity and quality of life (5) . From all reasons above, the success of medical treatment and pulmonary rehabilitation programmes also diminishes. Therefore, assessment of HRQL and exercise capacity is important to plan cancer therapy and follow patients with NSCLC during and after the treatment. Based on the aforementioned reasons, the aim of our study was to compare exercise capacity and HRQL parameters according to stages less than and equal to 2 (early-stage) and greater than 2 (advanced-stage) in patients with NSCLC and to discuss the results with clinical characteristics of patients.
MATERIALS and METHODS

Setting and Participants
Between December 2010-November 2011, 52 patients diagnosed with NSCLC at a University Hospital, were included in this study. The inclusion criteria of patients were as follows: pathologically diagnosed NSCLC; being able to mobilize independently; not having assistive equipment for mobilization; not having cognitive impairment and accepting to participate in the study. The exclusion criteria of patients were as follows: chronic obstructive pulmonary disease exacerbation, pneumonia and other lung infections, uncontrolled hypertension and cardiac diseases, a neurological disease, severe mental or cognitive impairment and hearing problems.
The protocol of the study accepted by Clinical and Laboratory Researches Ethics Committee of our University and signed consents obtained from all patients of the study.
Outcome Measurements
The demographic and clinical characteristics of the patients were recorded. Pain severity evaluated using Visual Analog Scale (VAS), that uses a 100 mm long bar (0: no pain, 100: very severe pain). The patients pointed on the bar, which demonstrates the severity of the feeled pain. Between the starting point of the bar and the marked point measured and recorded as scoring (6) .
The pulmonary function was evaluated by spirometry Sensor Medics Vmax 22 machine (SensorMedics Inc., Anaheim, CA, USA) appropriately based on the American Thoracic Society criteria's. Forced vital capacity (FVC), forced expiratory volume in one second (FEV 1 ), FEV 1 /FVC ratio and their percentages according to the predicted values recorded (7).
6MWT is a simple, reliable and cost-effective measure to assess functional status. The test was performed according to the American Thoracic Society criteria in 30-meter corridor of hospital. Before and after the 6MWT; peripheral oxygen saturation, heart rate, severity of dyspnea and leg fatigue assessed. The severities of dyspnea and leg fatigue were recorded using the Modified Borg Scale (MBS). It is a 10 point scale with a non-linear scaling system using descriptive terms to receive the responses from the participants. The peripheral oxygen saturation (SpO 2 ) and heart rate were recorded at a sitting position using the Pulse Oximeter (Model: MD 300 2x 1.5V AAA) (8, 9) .
Modified Medical Research Council Scale (MMRCS) is based on a variety of physical activities leading to dyspnea. The scale consists of five items. The patients indicate the best expression which demonstrates respiratory distress. The items are scored from 0 (no respiratory distress) to 4 (maximum respiratory distress) (10).
Karnofsky Performance Status scale (KPS) is used to assess functional capacity. KPS numerically describes "the patient's ability to carry on his normal activity and work, or his need for a certain amount of custodial care, or his dependence on constant medical care". Each ten-point increase on the 0-100 point scale describes performance status (100: normal, no complaints) (11) .
European Organization for Research and Treatment of Cancer Quality of Life measure (EORTC QLQ-C30) version 3.0 is a 30-item questionnaire that measures cancer-specific quality of life in cancer patients. This self-administered questionnaire includes five functional scales [physical (PF), role (RF), cognitive (CF), emotional (EF) and social (SF) functioning scales] and three symptom scales (fatigue, pain and nausea/vomiting), a general health/quality of life scale, and several single items of additional symptoms commonly described by cancer patients (e.g. dyspnea, appetite loss, sleep disturbance, constipation and diarrhea), in addition to the cost-effect of the disease and treatment. Questionnaire scores calculated according to EORTC QLQ-C30 scoring system. The scores for each category were between 0 and 100. High scores indicate better health status, higher quality of life and decreased symptoms in functional, general health/quality of life and symptom scales (12) . The validity and reliability of this survey for Turkish patients was ensured by Cankurtaran et al. (13) .
Short Form-36 Health Survey (SF-36) was used to assess general health-related quality of life. This survey includes 36 questions in eight multi-item categories (physical functioning, role functioning-physical, role functioning-emotional, pain, vitality, social functioning, mental health and general health perception). Each category is scored from 0 to 100. Higher scores indicating better health related quality of life (14) . The validity and reliability of SF-36 Health Survey for Turkish patients was completed (15) .
Hospital Anxiety and Depression Scale (HADS) is one of the most commonly used questionnaires for evaulaYılmaz E, Özalevli S, Ersöz H, Yeğin A, Önen A, Akkoçlu A.
ting clinically significant anxiety and depression in patients with physical disease. This self-administered scale includes seven items at two categories as evaluating anxiety (HADS-A) and assessing depression (HADS-D). Single numbers shows anxiety and double numbers shows depression. The items are scored from 0 (no distress) to 3 (maximum distress). Total score varies between 0 and 21 for each category. The validity and reliability of HADS in Turkish language was ensured by Aydemir et al. (16) .
The peripheral muscle strength was examinated with evaluating strength of the back, leg and quadriceps femoris muscles. Extensor quadriceps femoris muscle strength was assessed with manual muscle test by the use of Daniels 0-5 Grading System. At sitting position, patients extend knee through range of motion. Physiotherapist resist above ankle joint (17) . In addition, Back/leg dynamometer (TKK 5402 leg-D, TAKEI Scientific Instruments Lo, Ltd., Japan) was used to measure leg and back muscle strength. Leg muscle strength was recorded at standing position while both knees were flexed at an angle of 135°. They extend their knees for back muscle strength. The patients held a handle bar which was placed on the thigh level. Chain length was adjusted according to the above position. Using pronated grips, patients were asked to slowly straighten their legs up to their maximal level without using back or shoulder muscles for leg muscles strenght. And in the same position, patients were asked to pull of chain only with use to their back in knee extension position for back muscle strength evaluation. Every subject received consistent encouragement until the experimenters read no further changes on the scale. The test was performed for 3 times with 1-min rest intervals; the highest value was selected and recorded (18, 19) .
Statistical Analysis
The statistical analysis of obtained data was performed using SPSS 15.0 software package. Data are reported as mean ± standard deviation (mean ± SD) and percentages (%). Mann-Whitney U test and chi-square test were used in the determination of groups' outcome parameters differences. A p value < 0.05 was considered statistically significant.
RESULTS
No difference was found in age, body mass index, smoking history and disease cell types between early-stage and advanced-stage groups (p> 0.05). The distribution of symptoms were similar in both groups except fatigue and pain history (p> 0.05). The demographic and clinical characteristics of the patients were presented in Table 1 .
In advanced-stage group, pulmonary function test results and peripheral muscle strength were statistically and significantly lower compared to early-stage group (p≤ 0.05, Table 2 ). The mean walking distance was found 457.06 ± 70.60 m in early-stage group patients and 346.77 ± 117.46 m in advanced-stage group patients (Table 3) . MMRCS results showed that the effect of dyspnea during activities of daily living was lower in early-stage group patients compared to advanced-stage group patients (p= 0.18). KPS scores were 91.88 ± 7.50 in group 1 and 85.43 ± 11.46 in group 2 (p= 0.06). In advanced-stage group patients, depression and anxiety levels were higher than early-stage group patients (p> 0.05, Table 3 ).
SF-36 Health Survey scores especially the categories of functional physical functioning, role functioningphysical, role functioning-emotional, bodily pain and vitality were significantly lower in advanced-stage group patients (p≤ 0.05). Scores of role functioning category of EORTC QLQ-C30 survey were significantly lower and pain categories scores were significantly greater in advanced-stage group (p≤ 0.05, Table 4 ,5).
DISCUSSION
Our study results showed that exercise capacity and peripheral muscle strength were lower and health related quality of life categories especially functional categories were more affected in advanced-stage NSCLC patients compared to early-stages NSCLC patients.
Lung cancer patients have symptoms as breathlessness, cough, bronchial secretion, loss of appetite, pain and fatigue that restrict their daily life activities. The exercise capacity and quality of life are affected negatively related to the symptoms, lung cancer stage, cell type and treatment modalities such as chemotherapy and/or radiotherapy applications (20) (21) (22) . The current literature indicates that the most common symptoms are breathlessness and cough (90%) and pain (80%) (23) . In our study, while the most complained sytmptoms in early-stage patients were cough and breathlessness, in advanced-stage patients, cough, bronchial secretion and fatigue were defined as the most complained sytmptoms.Thus, we considered that the decrease in exercise capacity and quality of life in advancedstage patients might be associated with the increase in the breathlessness, cough, secretion and fatigue symptoms.
Machado et al., investigated the effect of chemotherapy on the physical condition of stage IIIB and IV
Comparison of health-related quality of life and exercise capacity according to stages in patients with non-small cell lung cancer NSCLC with 6MWD. They found that chemotherapy had a beneficial effect on the exercise capacity of the patients (24) . In our study walking distance in patients with advanced-stage lung cancer was lower than in patients with early-stage treated chemotherapy and/or radiotherapy. We think that the decrease in exercise capacity of advanced-stages patients might be associated with medical therapy, severe clinical course of disease, symptom burden, lower peripheral muscle strength and respiratory functions.
Medical therapies in lung cancer and other associated diseases adversely affect heart, pulmonary functions and oxygen circulation to deliver oxygen to skeletal muscles for adenosine triphosphate synthesis to drive muscular contraction, which reduces exercise capacity (25) . In our study only ambulatory patients were evaulated and knee extensor muscle strength and back extensor muscle strength were found statistically significantly higher in early-stage patients. The advancedstage patients' peripheral muscle strength was lower
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Tuberk Toraks 2013; 61(2): 131-139 Braun et al., found that general quality of life and physical function categories of EORTC-QLQ-C30 provide useful prognostic information in non-small cell lung cancer patients (26) . We assessed EORTC-QLQ-C30 for all ambulatory NSCLC patients treated or not treated and compared according to stages. Results of EORTC-QLQ-C30 in advanced-stage NSCLC patients showed that the only role function and pain were significantly lower than early-stage NSCLC patients. We considered that the other categories were similar because our patients of NSCLC still have an active lifestyle and could ambulate independently.
Lee LJ et al., compared the HRQOL between patients with NSCLC and healthy controls with World Health Organization's Quality of Life instruments they found that more advanced-stages of NSCLC patients had poorer scores than did the healthy controls in the physical and psychological domains, also patients with IIIB-IV stages had lower quality of life than patients with I-IIIA stages (27) . In our study, HRQOL of patients with NSCLC was assessed using SF-36 Health Survey and EORTC QLQ-C30. Physical function of quality of life was lower in stage IIIA-IV patients depending on lower muscle strength and exercise capacity. Impaired pulmonary functions, increased pain severity and decreased peripheral muscle strength of these patients might be caused by reduction of physical functions. In a study there was some improvement in some symptoms as hemoptysis, chest pain, arm/shoulder pain, and appetite loss; but breathlessness, cough, and fatigue were increased in NSCLC patients before radiotherapy and after the completion of radiotherapy. Health-related quality of life scores especially the categories of physical and role functioning and general health perceptions were established significantly lower after radiotherapy (28) . In our study in early-stage patients who received radiotherapy alone had a high percentage so that their physical and role functioning and general health perceptions might be affected after radiotherapy.
We also think that the increase in anxiety and depression might be associated with HRQOL impairments and reduced physical function (29) (30) (31) . Physical functions of patients with stage IA and IB NSCLC are affected moderately and pulmonary rehabilitation programs may be beneficial in management of distressed mood and improvement of physical functions (32) . We found that scores of physical functions, general health perceptions and vitality categories of patients with stage I-IIB NSCLC were decreased. In addition, breathlessness and cough are the most complained symptoms in these patients and affect peripheral muscle strength, exercise capacity and quality of life.
There was reduction in all categories of EORTC QLQ-C30 and EORTC QLQ-LC13 especially vitality and Yılmaz E, Özalevli S, Ersöz H, Yeğin A, Önen A, Akkoçlu A.
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Tuberk Toraks 2013; 61(2): 131-139 physical function, compared before and after diagnosis of stage I-III NSCLC patients because of negative effects of medical therapy such as chemotherapy and radiotherapy in these patients (33) . We also think that reduced exercise capacity and peripheral muscle strength are decreased in physical function categories of quality of life.
General health status and physical functions most affected HRQOL of NSCLC patients, also number and severity of symptoms, performance status, severity of dyspnea and pulmonary function tests results significantly affected HRQOL (34) . In our study, the majority of EORTC QLQ-C30 and SF-36 Health Survey results were associated with KPS results in patients with advanced-stage NSCLC, but the clinics of patients with early-stage NSCLC were not supported by KPS. Thus, we considered that the decrease in exercise capacity and quality of life in our patients with advanced-stage might be associated with severe clinical course and decreased performance status.
In the current literature there were not so many studies about exercise capacity and HRQOL of lung cancer especially according to cell type and stages. We investigate the comparison of exercise capacity and health-related quality of life according to stages in patients with NSCLC who are able to ambulate and don't have a lung operation history. The most important limitations of our study were the small number of patients especially early-stage patients and participation of only male patients. In addition, we did not measure exercise capacity with cardiopulmonary test and quadriceps femoris extensor muscle strength with dynamometer. For this reason, further studies, including larger sample size and both of male and female patients and also objective exercise tests are needed to confirm these results.
The results of this study conclude that exercise capacity is decreased due to lower peripheral muscle strength and pulmonary functions and increased dyspnea severity and anxiety and depression levels in patients with advanced-stage (stages III-IV) NSCLC and hence HRQOL of these patients is impaired much more in relation to reduced exercise capacity compared to patients with early-stage (stages I-II) NSCLC. Although the number of patients was insufficient, the results are concluded that exercise capacity and HRQOL assessments for lung cancer patients should be assessed systematically and it is important that results should be considered according to stages and should be taken into consideration for following medical treatment protocol and pulmonary rehabilitation programme of these patients.
